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Abstract of JP200401 1014 

PROBLEM TO BE SOLVED: To form a 
uniform metal-atom-containing film having high 
durability in a high production efficiency with a 
simple facility. 

SOLUTION: This method for forming a metal- 
atom-containing film on a substrate comprises 
converting a reactive gas containing metal 
atoms to a plasma state, by supplying an 
electric power of 1 W/cm2 or higher with a 
high-frequency higher than 100 kHz in 
between two facing electrodes, and 
discharging them under atmospheric pressure 
or similar pressure; and exposing the substrate 
to the reactive gas in the plasma state. Thus 
formed metal-atom-containing film has 5% or 
less of a variation index in a film thickness 
direction, of a value H/M, when expressing a 
concentration of hydrogen measured with 
dynamic secondary ion mass spectrometry by 
H, and a concentration of the metal atoms 
originating from main metals by M. 
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AS^T^S tiZ>ik&m<7>^X-iR £ L^m\±, 4 >*J*7 A^**f7 )V* u^y $> y-j 

■fc h ^ - h , ^/-y^A^v.fn-f+yF, r/y^f^Wn^^yt^-l- 
* hV7s (2, 2, 6, 6-fh7^f^-3, 5 - ^ 7° 9 > v * * - h ) -{Vy^A^ 
y-n-7*f;^^ (2, 4 h) 7.X, y-n-7f-)Vy'7-b^y 
*X, y-t-7f^y7-bF^y^X, f h.?^ vynsK^X, f 

LV>OW:>f A7**;WT* h^- K MJ * (2, 2, 6, 6 

-th7^f^-3, 5 -^X* y-J**- h) ^y-/9A, y^^T-tfJl'T-tFt- 
K y-n-yWTth^fyAXTUo 
[0 0 5 9 ] 

%r%n 60 i5 ^ \z.mw& * iri ± s * * * nf? *> k— tf> ym<oif7,T&m^%> z.tw?% 

Z>o F-\iyyKm^t>tl2>Kl&&tfXbLXl±,mZ-tf, 7^Un^V7"n*^y 
h\ JP7-fef-;UT-tr h-f— K >7-l:^JV7-te h 7- K #n>«f y/n* 

^VK, n-/Ky7>H>, f'J-n-7'f^7yf^>, v-'-n-X^JVl:^ ( 
2, 4 * yy%^- Y) v- n -7*f ^y'7-fe h ^rz/^X, v-t-X^JV- 

y'7-tf^yxX, fh7^VXn*^y^X, fFyXh+yxX, fh5XfMX 

> y>^7tf^7-tft-f, 6 7 7^nei/>, 877fty?U7"^>, 47Mt 

[0 0 6 0] 

mva y ak*x£ k- e>^Lr#t)*Ls i Toitis^tii, i tohi 
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Oln/S nVBL^WtWl 00 /0. 1-100/15 <7}S&ffl^£& X o izKfo'&tf 7, 
*?riSS-r^o U$ L < li, 100/0. 5-1 00/1 0O«li:44i?16t4* 

£>*LfcFTOIR<&S n/F^Ji^&Jtj&n 00/0. 01-100/5 

R 2T 7, <n *Jfc £ Wfti" & o 
In, 0 3 -Z nO^T*;V7 7*S93#«)IJtK*5^-C»i\ I n / Z n (DW^&ittf 1 0 
0/50-100/5 WttHKfc* i -9 ElB1S35r^^*Jt*IISE^4o I n/S n 

. Sn/F, I n/Z n ^H^&Jfctt X P Siffl5eK«fc «ftS:H s t|Jo 

[0061] 

[0 0 6 2 ] 

AtKl&irxtLxm^&zt"?, MtSJ:ol- ^KtRH^-^, »v*ma*l!8:i:* 
7 &BL 4- * i" * S W «fiR<0 £ it * J IT flB fc * o o K&tfz*K MX 1" 4 * 
CDS: J±fi^^(f0 . 0 0 0 1^10 %OfElC*SitWt «fc Ijjfi L < tt 

0. 0 0 1 1 %o«H^% i ttm £ bv^o 
[0 0 6 3 ] 

sm-fbTjc^, -m<b^> -m-mit*, 7k^, fi«<b7K#> -wntmm, ~m 

ftS|*f>lR**L4ftfl-t 0.01 - 5#*f « :ttJ:^ tL 

[0 0 6 4 ] 

tt^ilts^t t>nn!6-r** 0 Ltii 5 o - 3 o ot^fiiW^ w 

,JfJL<lil00*e>2 0 0 *C^«6H-e*>*o jD«lf05*H*t*>*P»w*OIR»*'S:»' 1 o 

^kift^^oajKii^r^^fro o . o 1 a*<b 5 l < , «t «9*f4 l < n 0 . 
1 a* t> 3 % -e*> & o 

[0 0 6 5 ] 

i?)J:ot> H/M^it<75BiJ¥^-|q]Hfctt4^ttl#^ s 5%i^I*3'e*>SCi:{±> "T 
[ 0 0 6 6 ] 

iif, ^Mt5'^SIMS Hov^Tia^-r^o -y ^ S IMSHMLTttgiB 

IH^*l^fflS]Bfr^-^#^®*##f ( 2 0 0 1 #, ^#m-H ! T'H 
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£1E :Phisical Electronics ttWLA DEPT1 0 1 0*S^(±6 3 

ooi2 y^A % y g* frffimw. 
— #c>f r/:Cs 

y jl* )V*r- : 5 . 0 K e V 
-^*>m»ft : 2 0 0 n A 
— * ^J&Stffifft : 6 0 0 M mft 

* y^L*) : 2 5 % 

— ^-f * yfa'\± : N e g a t i v e 
[ 0 0 6 7 ] 

J£H/M£##& 0 f8k fflJejSUi 10 0nmCML5 0^±, «fc W4 L < ti 7 5 jfiUsl 
[ 0 0 6 8 ] 

0. 001-50T, J:>)9H<li0. 0 1- 20 & 0 £ <7)^i^ t 74 i~ 5 ? * S 
IMS*fflv>T»S*I^KMLT±fB*#-C«SLjt»***»wH/MJt***>***' 
|p]<7) 1 5 ~ 8 5 %fco^TH/MJfc*5¥*&* H/MJt iSsH"*-**, 
[ 0 0 6 9 ] 

»W—^>f*> R*^*f^ J: »J#t>*t 0. 0 0 1~10JI^%, «t 

«9$f4L<H0. 0 1 ~5Jl^-%^ s $f 4 L< . X *)B 4 L< ti 0 . 5 ~ 1 JR^%*«$f4 L 
v^o Tk^/t^iHffifc ^ ^ ? 9 S I M s -cft^m&tti L^o 

Ktfc2rtfc&#36ftfcJ: 3 O^-Y ? * S I M S SOSe^t^ 

ffv», ^II^MI^ 15-85 %«?<7)^^7Rt«^tm^i-^o 
[ 0 0 7 0] 

tit, &mm*^Wk*mf£-r2>&mt lti±, #npia?tt^v^>% Li, Be, b, 

Na,Mg, A 1 , Si, K, Ca, S c, T i , V, C r , M n , Fe, Co, Ni, 
Cu, Zn, G a , Ge, Rb, Sr, Y, Z r , Nb, Mo, Cd, In, Ir, Sn 
, Sb, Cs, Ba, La, Hf, Ta,W, T 1 , Pb, Bi, Ce, P r , Nd, P 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u ^<7>#*fc*&R?Wtf <b 

[ 0 0 7 1 ] 

iimtitLt, j: v)Mcfo&)K&, &mmit®, &m&im. &mstim, 

[0 0 7 2 ] 

wit if, pt, au, Ag, cu#?>&js*iau h'-^y h i~ 2>m&m'(mmi>^tt& 
m^mmm, im.it® k, l a b 6 > t i t i o 

ictff, mit^yw ajk (in, o 3 ) s m-fk^XR (s n o 2 ) , iMfcMi&ig ( 

Zn0 2 ) > F K-7"I^UXi (Sn0 2 : F) , A l F— ZfW$.iYM§&Wk (ZnO 
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:AL) , S b V'-7°mmitxXm (Sn0 2 : Sb) , In 2 O s : S nl (I TO) 

, in, Os : zni (i zo) t ^^tz£mmim*±$L j xrt T&m%mnm*um' 
itmmmn x i o - 1 n • c mWi^M > &u*mn^*^-r&Wktf'&htiz>o 

[0 0 7 3 ] 

v>iiHTl4 0 i^Hr^ /^->f±, ^^E 7* 5 X v S i: J: ^, t Bl^ i: v 7 ^ ^ 
<£ v» c 

[0 0 7 4 ] 

^ft4l^^^. 0 ^Wi^wM^^ti, 0. 00 1-5. 0 JK^-gdftJt, #K0 
. 0 1 ~~ 3 JiH r -$tftJg?)*£Bl*]H&& i ttm t L^ 0 te?frK^m-f2>Z-kT:\ ICS 
©;tt^^-^^i:<r)^'14^±1--l><7)-e^i L<s fc/i L 5 ii%$ , Ix.TMt^ £ 

[0 0 7 5 ] 

, ^^#M> , xpnn^n'^l, ®{5^BI, lf«#)ft, >fcl&m?t!lI9U R 

iTOitm, mmm±m, ytmTwm, mm, mmm±m, mmm, ®mm, ^- Ka- 

M, ^'J7R, #*Mfti£iKI»U 3t*m«ftJfcBU fflWK, fm 

tmm, ffi^mmm, ^ytm^-m, tttem&m, n-Ats-mi, ft&igu 2r*-t>-9-i«u sk? 

[0 0 7 6 ] 

By-f^^, l^-^-ffl7 4 ;i^^Kc7)v>-f tttf^ffl^tuf, COJ:^j;lf 
[0 0 7 7 ] 

^mmx-it, ^mm^^rnvmrnim 1 o o nm?*i, 

[0 0 7 8 ] 

(1) f7^I«^<7)IT0(7)M 

^is«ni 1 0 1 

£ -f , 7Jl/*'J^'J73-hn TJRJF*& 5 0 n "> U * M^ 5 Bs£i * *Lfc # 7 J?s ( 
5 0 mm X 5 0 mm x 1 mm) ^fflf L/: c X-rtlfelgl £: LT fill 7 IZyjk Lfz 

Stllli, JsiTOftSrffl^^o TIDWmffi 7 a t LTti 2 0 0 mmX 2 0 0 mmX 2 mm 

(DTs-ry is xtiuzftmgt^ gfftt^7JM ^»**iR**fc«u %<o&, t-y?* 
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Ir]1" &M%i%£t Ltzo 
[0 0 7 9 ] 

ttz, 7yx-?%!kMm^z>mMiiu*mi L m) ^m-^mrni RF-ioooo-e* 

"9^ 3. 5 6MH z<7)lET*lo5W/cm J Oil) L rt: 0 

mai«itJsiTojiflBaofi^^*aiELfeo 
fem**^:^';^A 9 8. 7 4#ft% 

KJ&tear* i : 7X o.oi 

EKt4**^2 M>y^A7^f f (In (Ac Ac) B&T) 1. 2 #ff 

% 

EJ&tt*'^ 3 I y7fi^y7tf - h (DBDTAt B&T) 0. 0 5 
_tf E :/ X -C±mm,& # * £ 7 X v-ft U **CJE79XvfefcJ: »9 , f7X 
K-yi!»<b>f > v>7 a (I TO) KMU, 
[0 0 8 0] 

J IS — R— 163 5 C^, B iKf^mSa^^JKStU- 4 0 0 0 Mfcffl^TBHeSrtf 
ofco KK3fcO«tJEtt 5 5 0 nmtU o 

<9t&mm> 

mmii? h o t a 1 ttfiFE- 3 0 0 0 Rttfr%MWtirK <fc ^SlSeU #fc*ifcJRJ¥*:/ 

JIS-R-1637 E«m*fc J: »j:fca&fco fc*, il^liH^fb^n 

?-GP, MCP-T6 0 0 ^ffl^Z-io 
<H/MJfcOgE»|«Sfe (%) <7)SIJ5e> 

<m*<V&m%tg. (a t om%) 0?liJ5e> 
[0 0 8 1 ] 

XP SUBSfl-*fi611*ffl^T^O«[*«SUfco XPSiffiMitiL 

4f^^>x^ -y ^ xtSE SCALAB-2 00 RSrfflufco X||7/- KCIiMg 
fcfflv^ tB# 6 0 0 W (J05I«JE 1 5 k V, x? r >s vm3IE4 0 mA) -CiBJSeLfco ^ 
*;v^-7>f§?f£fi, ?»j*fcA g 3 d 5/2 e-*<*>iNg*i-e3ljgLfcfc i. 5-1. 

aii5E**c:*dit^^ ft^^«ts^#$r^<Yci6^> mm<vmm<7> 1 0-2 o%offs^ 

*>tt*fli^4it*«(fS b< > ^>atLtlt He* Ne, Ar, Xe 
[0 0 8 2 ] 

3te1% 0 e V^£> 1 1 0 0 e V<75f£H£ % 7*- WHS 1 . 0 e V 

H£0. 2eVHT, a&JK x. 4 Ttm^ tT- * fco i,» T 7- n - ^ * ^ > £ is 

#7nfg<7?*^ Mv£i»J5eL*:o fiibttfcT.^ >;v}±, S!I5e^S> 
a>tf.x-*-Waiv>fc:J:;&^#*J|^*M£Oiiv>*&£*L** <t*fc*fc, VAM 
AS-SCA-JAPANHOCOMMON DATA PROCESSING SYS 
TEM (Ver. 2. 3 4 LV») ±K$53iLfc^ ^V7f-c«^^^^^ 



(20) 



JP 2004-11014 A 2004.1.15 



, Btmttm<Dm*W>*%Lmm (atomic concentration:at%) 
fc UT**fc. »fc>f>y^AoJt (In/SnJt) ±ffijHf*a»fc# h ft 

[ 0 0 8 3 ] 

5£*JjL3**3Cfc$«rfc, *7G*fcov>TC o u n t Seal eO^'J T'V-va ✓ 

> K^H*ue-^x'j T3tJ^ (cps*eV) ^fflwfc, A^^7-)>mii:a 
, S h i r 1 e yCJ:itS*lV'fc, S h i r 1 e y&KO^Tfi, D. A. Shir 
ley, Phys. Rev. , B5, 4709 (1972) *##i:tS:H 5 f I J. 
[ 0 0 8 4 ] 

5*C*l*hffiJK5 0%fcj3tt*£lfi«ffi*HiMt^«nl'**-GP, MC P-T6 0 

4 o %cotiS.iitffiJi-ei]ilMML> BEIffiffiM^i^Lto z<om*R t U R/ 
R 0 <*>Jfc£:£fcfco £<7>Jfctt 1 C2i/'W S &S Lv> 0 

[ 0 0 8 5 ] 

tK : mmm : 4 o%F e C 1 , * 8 l : 8 : 7li%fI^Ux 9 f >/«*3 ort 
ML, *<0+fcI TOIIJI*3B£Lfcttfl.*«U BlO|»**l^BtJ:oTfF«Lfco 1 

[0086] _ 

*Jfc^J 1 0 1 KM LT, JSLT<0— »0*#W*S£EL"C, 1 0 2 - 1 0 7 K&^X 

I TOlt^ftU, *iS^>J 1 0 2 fc&ifcfll 1 0 3 J4, jft**"^fc^C<7>«|#*SSMLfco 

SUfeffill 0 5 , 1 0 6 14, Tkgjtrat LT**#**ffi£ffl'fr1*-=>ffl<'>fco 
[ 0 0 8 7 ] 

£jfe«l 1 0 4 14, 101~103CtLTH 2 0*j»lx.4:v>-CftitUfco 1 

5 fcH, #*lfc«HW-r*Jfc«;i: LTJtttfll 1.01-103 TOIR£ff£j£Lfc 
[ 0 0 8 8 ] 

JfcttMl 0 1-10 3 (4A^)±^9Xv}S-e(4^v^fe-e^BIL7fbOT^^o 
Uc&mi 0 1(4, ^A-^feT^lLto *Ml0 l-Cffl^fctf^fca-fcDC^* 
h n ^W^«L, H^ft W£ 1 X 1 0" 5 t 0 r r tlT4f»ffUo ft, 

7, ? * y y 7 9 - *f v b »4BMb;>f > v -o & : mibSl 9 5:5 oiaj&o & o £ ffl <^ fco £ 
<75tfe, t ;v =f > #7 **35f^ t <n&&if* ^(Ar:0 2 =1000:3)^1x10 
- 3 P a t^JltiAL^ ? &±) 1 0 0 W, 1 0 0 'CKTftffltttrV^ 

JtM 1 0 2 (4 , 2-^^v^V-)P22. 2 gC^EM^ V-)V75 >0. 4 g i: 
BfcBK >y^A 3. 8 g, S n (OC< H, ) 0 . 16 g U 1 0 L 

7t 0 ££>7&K^ifcfl!) 1 0 1 t*l^fc^(Ot [rI C**?^M5: 1 . 2 c m/fl-^aiSf f 

^a-hU, >r<o&* *^+5 o o < c-eiB#winmb**7^SW±^i 

J£»J 1 0 3 t4, ? -7° n - b tf£ t ttllfi I T 0 h - 

[ 0 0 8 9 ] 
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Jfc««l 0 1-10 3 fi^-f it < > &K&ftm'e&lbtlt:m<Dto. 

(±^t'tLt 3 . s &±t* «9 , •* Lm^mn&^o 

[0 0 9 0] 

£tz, S£jfi¥"CMU $k1&mte^-ftii>tel2 2 x l 0" 4 (n • cm) >9 /h $ 

09 4, 5) 'C(i##^^:§< > 2gmi*o£r-e2s& 0 

j-y ^>^*i$ft^^.-e^ N ^mps ioi~io7 (Diofritmm i o i - i o 3 ct vm^o 

? ^>H, Sfl^O^-Cb, Hifc#>J 10 1-10 7 te^ttlii 9 0 %HjiLTV^(7)HM L 

10 1-10 7<0-)5tf*.% <, KI^^tS^t^TUo 

Il^t^Co^ti, £Jfe01 1 0 1-10 7 ^o^Tlifit^H^I&S^Of^-r&fgBl*] 

o 

[ 0 0 9 1 ] 

ITO^^lBMtKi, aft, < (Oi/Ttl^If-gn^Hlit LTfffl? 
*tT£»9, ^ < <Dm&, ffi fcfcVtKs* ft, & 0 ;^-->^(i7^ fiJV^7 

[ 0 0 9 2 ] 

7K^{ifi&M4'^*5^^^B^^miii<7)^ H H H 'fb^^ff2 ) ^^$> «9 , ^^fi:J: ^Ste* 
* 1" £ & 91 mtmx- it jDItt fcfll ft, tz IN Jl R * * 1" & jS ^ ^11 * # * i t i& s "C § 

£*B«-f*o *<T>tztb, ^>^'J h 5 y ^S^il^i^L, Semite 

[0 0 9 3 ] 

(2) I TOO^fiE (X^X^&^f^^JEK «t 

*Jfc#!l2 01- 2 0 5 (1, frfc^f&B^atJE^X^BrCI T0m*B^L7to * 

Jfcffll 201-204 f±tfi^(7)^ife^j i o it fcKFMi-e****, ^5X7^4*^**11 

-rtL^ML/Co 2 0 5 H7°5X-7^SOl^^7jC^7y7>^*!|-^* 0 . 5%tL/;U 

lt«W2 0 1X^2 0 2 14, IS*10kHz (^^f>MHPHF-4K) fc&M 
t, Jfcmtt5££0. 8W/cra ! fcLfcJ^WtrafltfcLT, ^E7 , 7X7gCt, IT 
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[ 0 0 9 4 ] 

$kfaffl 2 0 1 - 2 0 5 RXf&mW 2 0 1 , 2 0 2 Ho^TtilW 1 0 1 IWJfU^fFffi Lfc 
H 9 ti\ Ji&Bc^Pijnmifcjfc Tfc. HI 8 O^ttfll 101-107RI 

Eifc&l 0 kHz, EPDDm^O. 8W/cm 2 <D:^X^H&*#T*RLfcJfc«« 2 0 
1 , 2 0 2 Tii, [1 9 <t 0 ^ ^T<7DS i iffi^S-C*iS^J2 01-205 

[0 0 9 5 ] 

(3) "7 w ;VA^#^W I TO^iS 

mmm4 oi~ 4 0 4 -cti. tr^ai7^ se^y^xvfeiMi 

^JfcflU 0 1 t±> ITART0N7^ W (JSR$^JP3l00^m) SrfflWc 

o 4 0 2 fi, attj-fc LT-tf^-y TZ F 1 6 ( B *-lf * >SL SMOO^m) 

l/»fco *ifcfl)4 0 3 fi, LTlfaTx-^ (it AH, SM00//ra) *fflv»fc 0 

£*fe*!l4 0 4 l±, LT, H»^3IESIfe-C»* Lfc h <J y«trf-;Hr;vn (TAC 

, 1 0 0 fx m) Wc 0 
[0 0 9 6 ] 

0 10 & «t 3 *J&f!l 4 0 1 - 4 0 4 Oi^Tft&H 8 <7)*i&#!! 1-5 t: J£$£ L 

[0 0 9 7 ] 

(4) PETit^S i 0 2 ?>M, 

£kT<nmmM5 0 1 - 5 0 3fe*tfc LTPETl«fflv\ 'J TBI 

t LTS i 0 2 mZfc&Ltzo T'yXvM^klittLtliWl 0 1 M^W^P 

[ 0 0 9 8 ] 

ifc, ^5X?»4i:Sv>4lIttH«? («0 »SSJii£*EiJ RF-ioooori 

Jt«W5 0 1li, IISrlOkHz (Mf >l?£9r8PHF-4K) fcSEMU ftmffl 
7j£0. SW/cm ! fcLfc&nttHfcfcLT, ^E^7Xvgi:T, ITOR*»* 

[ 0 0 9 9 ] 

»f>*tfcS i 0 2 Ii:o^t^<t:M:H/Mit, 2f ^14, ^ftSSRC^^tffi 

< H/MJ£> 

mm x-m^tzjote KVt-ofzo 

< if -Y14> 

iilMSr'fooT*^AnfMlli: Lfc„ Bflfett, MO C 0 Nttft* h 5 V 2 
/2 OS^ffl^T, 4 0*C 9 0 %RHW8R*T-CiBl5ELfco 
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jfx&m^mzG o t-r^o ft&^smfc s o *c 9 o %rh«tt i ara^M* u 
mm-tfx&&&*mfcLtzo :oi^Gtn» G/Gom, 'z<oi&*95it<oB& 

[0 10 0] 

HI l^)±8i:«|*#*Si:*, TSfcfMMir** 4 £*fc„ El 1 ^fe**^^* 
J: 1 *itE^!l 5 0 1 - 5 0 4 T# t> flfclltt, KXSilftAHSi < < , 

[0101] 

ftTkTMg&JgOfcf-^ffifcH t L, ±fc&JR**0&JRlgmft£<*)tf- ?f^Mt Lfc» 
H/M«Og|l¥^fiI»i*»t4SER|««[* f 5 96J^I*I-C*ii WS^faKistt 
*KH^fflfifi;7& s ^5T*i9^ 3I^TttBAtta*lS5 < , 4?k, RS^SflS-cii^f 

[0 10 2] 

[H®C7)^^^^0^] 

[Hi] ^K^^Jis^^Ko^^fe^fflv^^^^^x-vstrnMa^s^iss? 

[H 3] USD 5 ! 2 <&79Xv;&m&S#3£Kffl^ fcft* n-;vmH^— ^JSr^-fM 

[@5] h isto 2 ©y9X^»m«ta$s^ffl^?,*L&A7fts^oa^«fiio-wi* 
^-nftw&BT&So 

[ni7] ^m<D±mm^^mcofm^m^m^ hii^> y° y x-^^mmmmmcom<^m 

[US] #HE<^;&4i 4 i<67kmg-C^^o 

[is 9 ] *&w<v%mm<ojgM&* t*fcH^-c*a e 

[BIO] #f&K«!>*Jt« 4 i*fcH£-e**o 

[mil] *i&wosfe*wwie**4 t*feB^-c2i>4o 

[ff*o(BiH] 

4 7"7X7ftIMlt 
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6 HM 

7 a ±mmm 

7 b Tffl¥««® 

2 5 > 2 5 c a - 

2 6 , 26c, 3 6 , 36c 

3 i ^xvjfcm&s^ 
4 1 m?i 

5 0 7'7X-7MM^I 
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